Matter& its characteristics
Matter: It is anything that has mass& volume (occupy a space)
(J'Pd;:;g) e;}msdzﬁ_&dﬁqw\
The characteristics that can be used to distinguish between
substances:

1.  Color, smell& taste. 4. Hardness
2. Density 5. Thermal conductivity
3. Melting& boiling point 6. Electrical conductivity.
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1. Color, taste& smell.
Q1. How can you differentiate between the following:
1. Iron, Silver& Gold By colour
2. Table Salt& Sugar By taste.
3. Perfume& Vinegar. > By smell
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2. Matter& Density
Density: is the mass of unit volume of a substance.
Or it is the mass of one cubic centimeter
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Density = Mass _ =gm/cm®
Volume
volume & mass awdi 48U clual
réw.:/* + 48Ut Bas g
Mass: the amount of matter Volume: space occupied by object
o Copper —iron sink in water sldl & jeai — (a g aaall g ulail)
e Oil —cork —ice floats on water sLll g salai Ul 5 cplal) 5 < 3l
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Equal masses of different substances have different volumes.
[xI Equal volume of different substances have different masses. (Why?)

Because of their different densities.
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G.R A piece of wood floats on the water surface, while a piece of lead sinks in it

=Because the density of wood is smaller than that of water,
while the density of lead is larger than that of water.
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Complete the following table

Substance | Mass(g) | Volume(cm®) Density(gm/ cm®)
Water 50 50 1

Iron 31.2 4

Petrol oil |82 100 0.82
Copper 22 2.5

Cork 5 25

d.e.] chnsity (gm/em?) = _M25s (gm) ]

Volume (cm”> )

To find the density To find the mass To d the volume

What is meant by: the density of water is 1 gm/cm?®
This means that the mass of unit volume of water = 1 gm

The measuring unit of density is gm/cm?®
AN ¢ shall b il
Life applications on density
GiVe reasons: daise Jlays silaid elall (pe J8 J 5 il LS 0¥ — J s il (33 ja olihaY oLl andiisy
1. Water is not used in extinguishing petrol fires.
Because the density of oil is less than the density of water so it floats
on water surface, keep fire
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2. Balloons filled with hydrogen or helium rise upwards carrying
flags.
Because the density of hydrogen& helium is less than the density of air.

One of your friends has bought a silver medal, then he thought that
it is forged. How can you help him to make sure of that ?

1. By measuring its mass& its volume.

2. Calculated its density.

3. Compared with known density
&a (R sdensity quad g volume s mass quuad dualldl) duadl) (e didlase 4slia (e 5Ll
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Example 1:

. The mass of an iron = 78 gm.

e The volume of the liquid =100 cm®

e  The volume of the liquid and iron =110 cm®
Calculate the density of iron.

The volume of iron = 110 — 100 = 10 cm®

The density = Mass/volume = 78/10 = 7.8 gm/cm®

3. Matter& point of fusion
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N.B * Butter, ice& wax have low melting point.

* Iron, aluminum, copper& table salt have high melting point.
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The Melting point:
It is the temperature at which matter change from a solid state into liquid state.

Life applications on melting point:

1. Cooking pots are made up of aluminum or stainless steel alloy.

Because they have high melting point.

2- In making alloys : such as : dibudl dclia b

Alloys:
Gold, copper alloy which is used in making jewels.

Nickel-Chrome alloy which is used in making heating coils.
Stainless steel alloy which is used in making cooking pans.
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The boiling point:
It is the temperature at which matter change from a liquid state into gaseous state.
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Life applications on boiling point:
The separation of petrol components Why?
Due to different in boiling points
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4.Hardness
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1. Some solids are soft at ordinary temperatures such as Rubber.
2. Some substances need heat to be softened such as Metals.
3. Some substances can't be softening if heated such as Coal& Sulphur.
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Life applications on hardness:

1- The screwdrivers are made of steel iron

Bec. It is very hard
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2- Building houses made of iron not copper
Bec. Iron is more hard than copper

5. Electrical Conductivity
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Good conductors of electricity

Bad conductors of electricity

Substances that allow electricity to pass

through them.

Examples:

- Metals as iron, silver, copper&
Aluminum.

- Acidic solution& alkaline solution.

- Some salt solutions.

Substances that don't allow electricity to
pass through them.

Examples:

- Gases.

- Sugar solution.

- Solution of hydrogen chloride in benzene
- wood, Plastic, sulphur& phosphorous.

Life applications on electric conduction

1- Electric cables — wires are made of copper or aluminum and cover with plastic

Bec. Copper is good conductor of electricity — plastic is bad conductor of electricity
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2- Electric screwdrivers are made of steel iron but handles are made of wood
Bec. iron is good conductor of electricity — wood is bad conductor of electricity

6. Thermal conductivity
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Good conductors of heat

Bad conductors of heat

through them.
- Iron — Copper — Aluminum.

Substances that allow heat to flow Substances that don't allow

heat to flow through them.
- Wood - Plastic.

Life applications on thermal conduction
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1- Cooking pans are made of aluminum
Bec. It is good conductor of heat and it has high melting point
2- Handles of cooking pans are made of wood or plastic
Bec. They are bad conductor of heat




7- Metals& Chemical activity:
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Very active Less active metals Inactive metals
metals
They react fast | They react with oxygen They don't react with
with oxygen after some days forming oxygen.
Examples: rust
Sodium& Examples: Examples:
Potassium Iron, Copper& aluminum Silver, gold& nickel -
chrome.

L (ea A3 CpaasY) aa Jo L) (e daial Jlad) o Cial a 923 gual) Jaday
Life applications on very active metals

Sodium and potassium are kept under kerosene surface  Why?
To prevent their reaction with oxygen as very active metal

Life applications on less active metals

Give reasons:
1. Steel bridges& the holders of light bulbs are painted from time to time.

To protect them against rust and corrosion
JSUN g fanal) (e Aglaadl B o) £ Ja) aandi — JSU g faall e laall o LS Glaa

2. Metallic spare parts of cars are covered with grease.

To protect them from rust and corrosion.
T o) A1 3Y dladly ) oY) Juts

3. Washing of cooking pans made of aluminum with a rough material.
To remove any layer formed on them.

Life applications on inactive metals
dhid p Galaa Y alsadl delia 8 cadl) g Aadl)

1- Silver and gold are used in making jewels
Bec. They are inactive metals
(USt 5 Tl oa Alanll) ais e (polaa LY (s AY) ) gall Adaiil padies G M) g uadl)
2- Nickel, gold and silver are used to cover other substances
To protect them from rust and corrosion(as inactive metals).




L2 Matter & its construction i s

The building unit of living organisms is the Cell.
The building unit of matter is the Molecule& each molecule consists of atoms.
3 Cpa S g Balal) £l Bas g ts el — L) sl Bas g AulA)
What is a molecule?
Matter is composed of molecules
molecules Cilizja @58 AN A Lgiadl ) 0l o) Aala ) i — s Ja e (S Baball ¢ 48 el
What happens when and give reason ?
You open a bottle of perfume for a period of time

Answer you smell it all over the room

Bec. The perfume consists of Molecules which spread and carry the smell
(il Ny Balad) pailad Jaag g 1a jiia a3 g Balad) B 5 Ja sl ¢ (sl

Molecule:
Is the smallest part of matter which can exist freely& it has matter properties.
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Properties of molecules:
1- Molecules of matter are in continuous motion
2- There are intermolecular spaces among molecules

3- There are intermolecular forces among molecules

1. Motion of molecule

Byaiena 48 2 b iy jad) o il eladl B yia ddali g
What happens when and give reason
You put a small amount of potassium permanganate (ink) in a glass of water.

Answer The color spreads through the water.
B. The molecules are in a state of continuous motion.
G.R_when open perfume bottle, you smell it all over the room

Bec. The molecules are in continuous motion.
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2. Intermolecular spaces among molecules.
They are spaces among the molecules of matter
i ) O e 3929 Jadd Tam® v v e 0B aaad) aad Jeas Taut v v el TanY 0 ABLG) A
What happens when and give reason
You add 200 cm’of alcohol to 300 cm® of water in a measuring cylinder.

Answer The volume of the mixture is less than 500 cm®

Bec. alcohol molecules inter in the intermolecular spaces between water molecules

3. The intermolecular force between the molecules of matter
They are forces among — bind- the molecules of matter
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What happens when and give reason?
1. You try to break an iron piece into smaller parts.
2. You try to divide an amount of water on small cups.
Answer You can't break the iron but you can separate the water easily.

B. The intermolecular forces between the molecules are very strong in solids,
and weak in liquids.

The states of matter
Comparison between solids, liquid & gas.

Solid Liquid | Gas
Motion of 4s_all Limited More free Completely free
molecules 83 gAaa

Intermolecular | Very small large Very large
space CalBlcal)
Intermolecular force | Very strong | Weak Very weak
Shape Jsl) Definite <t | Indefinite Indefinite
Volume aaal) Definite Definite Indefinite
Examples Iron& Alcohol& Oxygen& Carbon

Aluminum Water dioxide

Give reason: Solids have definite shape & volume.

* Because the intermolecular forces are very strong.
s Ay 8 iy Jad) (i il (6 68 Y daaa — il paa g (9 Lgd bl ) gall




The change of matter states

Melting: it is change of matter from solid to liquid state by heating
Oty AL ) dial) st cpa Balall Jgai z lgualy)
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* Explanation of melting:
Give reasons:
Heat changes the matter from solid state into liquid state.
1. Bec. When heated its molecules gains energy, its speed increases
* The intermolecular spaces increase.
* The intermolecular forces weak.
Crdadilly 4 ) ) Abild) ANl o Balad) Jgadi o Al
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vaporization: it is change of matter from liquid to gaseous state by heating
* Explanation of evaporation:
Give reasons:
Heat changes the matter from liquid state into gaseous state.
1. Bec. When heated its molecules gains energy, its speed increases
* The intermolecular space increases.
* The intermolecular forces very weak.




Kinds (types) of molecules <Ll gl

1- Element molecule 2- Compound molecule
Aalide A% ) QS sal) (6 — Aguldiia 4310 juaial) s

The molecules are composed of tiny particles —units- are called atoms.
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Element molecule is the simplest pure form of matter, can't analyzed it
into simple form.

CraaSY) (pa Agaliiia 0l 3 a0 oS Sy 550
Molecules of Element have similar atoms.

Oxygen molecule (O,)
The molecule of oxygen consists of 2 oxygen atoms

diatomic (s O3 81 — MONOATOMIC (sams 5aa) 9 53 (pa (158 waial) (5 50
Molecules of elements
1. Monoatomic elements which molecules composed of one atom:

Inert gases (Noble gases)
Helium He - Neon Ne - Argon Ar - Krypton Kr
Xenon Xe - Radon Rn

Liguid element: Mercury Hg

2. Diatomic elements which molecules composed of two atoms:

Active gases
Hydrogen H,- Nitrogen N, - Chlorine Cl, - Fluorine F, - Oxygen O,

Liquid element: Bromine Br,

dlilu ale|jquid elements
one atom - monoatomic _ _two atoms - diatomic
Mercury Hg Bromine Br,

Gases elements
one atom - monoatomic two atoms - diatomic
Noble gases Active gases




Molecules of Compound —S <!l (5 3~

Molecules of Compound have different atoms.
O 9uugd) &l g L gal) g slall Jla A5 qaady AllEAL &) )3 g pualis Aal) e B Le 1 S pal) (g5

Compound molecule: Is the product of a combination of 2 or more
different elements with constant weight ratios.

NH. ammonia O@

Water molecule (H,O) ® Hydrogen Chloride

» "‘.H/N\H molecule
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Examples:
1. The molecule of water consists of two hydrogen atoms& one oxygen atom.
2. The molecule of hydrogen chloride consists of one hydrogen atomé& one chlorine atom
3. The molecule of ammonia consists of one nitrogen atom& three hydrogen atoms.

Name Similar Element compound
or
different
1) Oxygen molecule O, similar element

2) Water molecule H,O

3) Hydrogen Chloride

4)Ammonia molecule NH; different compound
Elements & Compounds
Element Compound
Definition | Is the simplest pure form of | Is the product of a combination
matter, can't analyzed it of 2 or more different elements
into simple form. with constant weight ratios.
Atoms similar different
Ex. Oxygen - hydrogen | Ex. Water — Co, — ammonia —
Hydrogen chloride




Lesson 3 Atomic Structure of matter
A G (oS AN iy Ja (e Balal) (oS0 3 Balall (5 AN s Al
Matter consists of molecules. Molecules consist of smaller particles

called atoms.
Balall ula) sl Ban g o) — Alassl) Joliil) 8 o L& Salall Ban g jiual ¢ 33

The atom: is the smallest unit of matter can share in chemical reactions

The atom: is the fundamental building unit of matter

Chemical symbols of elements
abiall pilass) 5 5a
Chemists use symbols to express the elements as follows:

Element Atom Element Atom
symbol symbol

Lithium Li Hydrogen H
Potassium K Oxygen O
Sodium Na Nitrogen N
Calcium Ca Fluorine F
Magnesium Mg Chlorine Cl
Aluminum Al Bromine Br
Zinc Zn lodine I
Iron Fe Helium He
Lead Pb Argon Ar
Copper Cu Sulphur S
Mercury Hg Phosphorous P
Silver Ag Carbon C
Gold Au Silicon Si

From the table above, we find that

1. The symbol represents by one letter or two letters.

2. If one letter it is written in capital.

3. If two letters, the first letter in capital& the second in small.
4. Some elements have symbols taken from Latin language,

as Sodium, potassium, iron, copper and silver
psad el Jia i) AAL) (e (gidia 5 sl Gaars — small SN s capital Ja¥) s o digas i bl el
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54l S SThe atomic construction
g RS Led o 959 8198 (pa Bl (8T
The atom consists of: Nucleus and Electrons
Ao ga \giiandi g B, ATS Lgd S 40 5 ))) Caaila (8 20 55 B)
1) Nucleus:
It is the central core of the atom where its mass& positive

charges are concentrated.
Aail) ddalatie il g i — Aail) dpn ga Cligi g £ 819l (5 giad

The nucleus contains:
a) Protons which are positively charged particles.
b) Neutrons which are electrically neutral (uncharged).

Jan 3 pdua () g SN ALS (Y ) ol 8 5 3S ya 5, ALiS
G.R. 1- The mass of atom is concentrated in the nucleus.

B. the electron has very small mass

(B L Gy iacdl) Aalatia il g i — Al Ao g il g g Ao (5 550 g3 Aaudd) Lq g 51 30)

2- The Nucleus is positively charged.

B. it has positive charged protons and neutral uncharged neutron
K-L..... 48Ual) ¢y gl 8 Aoy 51 oil) J g cilig fEIN) g — Jan § pshacn Lgaili€ Aiad) Aoy i g SV

2) Electrons::

* They are negatively charged particles, of neglected mass.

* They revolve around the nucleus at very high speed in energy
levels of symbols K, L, M, N, O, P, Q.

Al il giee oo ) jlaa 8 531 ol Jga i g ASIY) g

*The electrons revolve around the nucleus in orbits known as enerqgy levels.

Adalazia 50 GUA Adlead) il g KN aas = A gal) il 68 g pal) da

The number of —ve electrons = the number of +ve protons

Al il g S dae = dua gal) il g g pall axe (Y Adaladia 50

G.R The atom is electrically neutral in ordinary state
B. The number of —ve electrons = the number of +ve protons

o (Aaguall) Lo d el M Mo Aoy 31530 Jga 95 il g S
e Electrons revolve around the nucleus at very high speed they seems as a cloud.
(530 4 i g gl 338) (A aal) o Gl e A puaie ) 54U @
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To express an atom of any element we use two terms

Atomic number: *It is the number of protons in the nucleus.

It is written to the left side below the symbol of the element.
* Atomic no. = no. of protons = no. of electrons.

Mass number: It is the sum of protons & neutrons in the nucleus.

It is written above the symbol.
* Mass no. = no. of protons + no. of neutrons.

vy |




. Atomic mass
Jladi paiadl Jin) i3S gtomic No. g dadl @ 7 B
Jladi paind) (354 IS MAss NO. LAiSH aad) @ I

Atomic number 3

Chemical symbol
of Lithium

What is meant by 1- The atomic no. of calcium =20
This means that the no. of protons in nucleus of calcium = 20

2- The mass no. of calcium =40
This means that the sum no. of protons and neutrons in nucleus of
calcium =40

Note: no. of protons = atomic no.
No. of electrons = atomic no.
No. of neutrons = Mass no. - Atomic no.

Ex: |
g O  The number of protons = 8
The number of electrons = 8 1
Atomic no. =8
Mass no. = 16
Number of neutrons =16 - 8=8 hydrogen-1

G W oad (gl Bl gl Gang e @
e What happen: 1- The nucleus of hydrogen atom doesn't contain neutrons
Answer  The atomic no. = the mass no.
2- The number of proton changes.
Answer The atomic and mass no. changes
Al g o il g g pal) (pa aS) @il g il dae ¢S Ulaal g cilig il dae = cligigpali s o
e The no. of neutrons may be = no. of protons as carbon atom
The no. of neutrons may be more than no. of protons as sodium atom
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Complete the following table:
Symbol of | Atomic Mass Number of Number of | Number of
elements number number protons neutrons electrons
1

H
1
40 20 40 20 40-20=20 20

20 Ca
24

12 Mg
17

6 C
35

17 35 17 35-17=18 17

17 Cl
23

11Na

Energy levels
They are imaginary places around the nucleus in which the electrons
move according to their energy.
K-L...Q ol gies V — Lgha g8 A8 dpuaily il g SN g 533 51630 J g AL Sl 4B} iy gicun @
The number of energy levels in the largest (heaviest) known atom is 7 levels
represented from the nucleus by letters: K, L, M, N, O, P, Q.
Ll ) Q s B K o
So the first energy level K has the least energy while, the seventh
energy level Q has the highest energy.
g A (e (pra 2y il s gia JS @
Each level has a certain number of electrons.
For example:
The 1% level K: s saturated by 2 electrons.
The 2™ level L: s saturated by 8 electrons.
The3"™ level M: is saturated by 18 electrons.
The 4™ level N: s saturated by 32 electrons.
Any further level is saturated by 32 electrons.

K:]__L=2"")a31.hﬂ 6 Sha JXS n&PansmﬁﬂMQUJM\QAWJMMLSMJS °
To calculate the number of electrons in the energy levels:
The number of electrons which saturate the energy level can be

. 2 i
calculated from the relation (rule): 2n~ (Where s the number of energy level)
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The no. of electrons which saturates the level K = 2n®= 2x (1)? = 2 electrons.
The no. of electrons which saturates the level L = 2n° = 2x (2)°=8 electrons.
The no. of electrons which saturates the level M = 2n° = 2x (3)°=18 electrons.

The no. of electrons which saturates the level N = 2n® = 2x (4)? =32 electrons

G.R This equation is not applied for the levels higher than the fourth level
Because the atom is not stable.
Bl a5 G Y'Y (o ala s Ladie cilig SSN) ase (Y — dadd J oY) cilygias ¢ oY) giY 2n? S e
(Bl o) ) 48U J8) (5 giesa) ali) o8 e A8 (o lale quadiSy ¢ &Y L ) K (e S S S8 @
Quantum:_It is the amount of energy gained or lost by the electron
when it transfers from one energy level to another.

SIA) B e Ay Galdd) (5 gieal) L) 3 gay A8l o2a S8Ey Ledie g — e (s ghacall I S8 4G aH) oS ¢ g SIS Sy Ladic @
What happen
1- An electron gains a quantum of energy ?
It moves to higher energy level
2- An electron loses a quantum of energy ?
it returns to its ground state ( It moves to lower energy level)
3- The nucleus doesn't contain neutrons ?
Atomic number = mass number
(P & 33 gl Bad) § A8l ali) oS ¢ 9 S i) Ladie ¢ 3 Lali 301 @

: \ The excited atom: the atom gains a quantum of energy.

Blectronic configuration ( distribution )
ABal) il ghaea B g S & ) gil)
The most outer energy level is saturated with 8 electrons whatever the
level is (Except the level K is saturated with 2 electrons only).
138 g | Al K (el — ABUal) il gina b clig fSY) a0 gl dpala) 20l g dlin @
hagh g sl A s il K A Al Gl glecal) — Jath (g SN Y e iy K @
mass No. w«dy Atomic NO. s R S9SN il o

Electrons is distributed in K then L ,...........
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Write the electronic configuration of the following atoms, illustrating

The element Electronic Mass Atomic No. of neutrons
configuration number number
2 2-8-3 27 13 27-13=14
13 Al
20 2-8 20 10 10
10 Ne
! 2-1 7 3 4
3 Li
32 2-8-6 32 16 16
169
12 2-4 12 6 6
¢C

< he electronic configuration& chemical activity,

ibansl) Ll g g SN 2 jsill @
nd 58 LA graaas 54 olb (Jaid K S 1Y) ¥ g A) i SN ¢ glaa (LS 13 A0 ABUAY (o gina ) Jadd 155 @
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The atom:
It is the smallest individual unit of matter which can share in chemical reactions

e If the no. of electrons in outer energy level is 8 the atom is noble-inert gas
(outer level is completely filled with electrons)
Helium inert gas has 2 electrons in outer level ( completely filled )

e If the no. of electrons in outer energy level is less than 8 the atom is active

S0, they react with another atom to reach stable state (inert gas)
i g SSN aaia o WA 48Ul (6 giane OF (Abeas) Jo R 8 & LIS Y ¢y ga W) 5 sl
(<l g RSN andia Gl A (6 ghaall) ) i) Allad Juad eSS b & iy a 00 gecall

Give reasons:

Neon atom (19 Ne) & Argon (1gAr) do not enter a chemical reaction
Or Neon and Argon are called inert gases.

B. their outer energy levels are completely filled with electrons
Give reasons:

Sodium Na& Magnesium Mg atoms enter chemical reactions.
To reach stable state (B. outer level not filled with electrons)
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Active elements — gases b

Inactive elements — gases Jala

Outer level has less than 8 electrons
Share in chemical reactions
Their molecules formed of 2 atoms

Outer level has 8 electrons
Don't share in chemical reactions
Their molecules formed of one atom

P.O.C Proton Neutron Electron
Position In the nucleus In the nucleus | Around the nucleus
Charge +ve Neutral -ve

Mass Very large Very large Very small
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e gl g 48al) jalas | Unit (2) - Lesson (1): Energy resources and forms
Gty A8 peaall o) J R 5 g1 B0 ol B Aila AT, a8 5801 i35 Laic

- When a force acts on a body, it moves a distance in the direction of force, said that a work is
done on object.

(Sa)Ablasall X (R 528 s8l) = (J92) Sl

W = Force x Displacement /[ﬂ\
(Joule) (newton) (metre) -
W = FxD F | d

Energy: ability to do work or make a change. asall g gl it Jas o) Jadi S £ 5380 & 48Uhal)
Joule: measuring unit of energy. Jsal! sa dduall Ll 3aa

e Energy resources: s iy 48l jialaa
Energy resource Type
The Sun Permanent resource. aild juaa
b Wind Renewable. 2axia
S waterfalls Renewable. 2:aia
28 1 Fuel Non-renewable. aalia &
4,951 48 Nuclear energy | Non-renewable.

£ 96) &gk Al g duad ;LY LA g gl g dnacal) ABUY) Jia (s A Jalaay 3 585l e J gal) Gany
G.R: Many countries are aiming to replace burning of fuel with new sources of energy
as solar energy, wind energy, and water motion:

Because they are very cheap, clean sources and don’t pollute the environment.
e Energy forms:

Energy form 43l g 4 xaall Source
Light energy 4siga e The Sun.* Electric bulb. gluaal
Sound energy 4figa * Speakers.» Musical instruments. s g <Y) — ds Lol
Electric energy 4w S * Generators.» Wind mills.e Solar cells. — gl )90 — gl
Apadi LA
Chemical energy 4zt * Food.s Car battery. sl g alakll
Heat energy 4~ * Heater.» Oven. (&2 — (B
Nuclear energy 44 * Nuclear power station 44 48U dhaa

- When you lift a book from the table, you do work. This work is stored in the book in the
form of energy(potential energy). gy 4dta cuudSy 438 GUS 2d ) 2ic

- When the book falls down, the stored energy (potential energy) in the book converts into a
kinetic energy. 4s,a & 1) Jgati pua gl A8l ()l Ul Ja ghaw aie

- The sum of potential and kinetic energies of an object is a constant value and it is known as

mechanical energy. 4SSl dBUal) Lo ol ke 4S Al) + guagll B £ gana
e Mechanical energy: is the sum of potential and kinetic energies of the body.
e Mechanical energy = Potential energy + Kinetic energy
e \What is meant by mechanical energy of a body = 50 Joule? This means that the sum of P.E
and K_.E of this body = 50 Joule.




- In tennis ball:

- e A jal) ABUa (Y — Jadd aula o) A8l = ASlSad) ABUAY) 065 o) 85 S () oSS Ladic
- Sue= gl dBUa oY — Laidd A4S jal) A8 = 4ilSaal) ABU) (685 i ) ) B S Jual Ladie
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- Asal) A + gl AUl = Ailal) ABUY (B (o A A (o) ) ualiial) B

At maximum height:
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M.E=P.E

On reaching the ground:
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== M.E=K.E

1. Potential energy: is the energy stored in an object due to a work done on it.

« What is meant by potential energy of an object = 10 Joule? It means that energy stored
in an object due to a work done on it =10 J.

0 ) gU )y amal) (59— guda sl A8 £ 3 5l Jal gl

o Factors affecting potential energy: 1. Weight of the object. 2. Height of the object.

0 puagh A8 da s o el Baly ) die

1- Weight(of the object): If we raise one ball upwards, its weight increases if we raised
two balls, so potential energy increases.

dgilall Mae  x ALK = o5

— Al e o3

Weight (w) = mass (m)

Newton (N) kilograms (kg)

x acceleration of earth gravity (g)

9.8 or 10 N/kg (m/sec?)

| acc.

foda gll ABUa 313 35 LS ) Baly ) Aie

2. Height(of the object): potential energy increases if the height increases.

LY X (150 = a gl il

Joule (J)

Potential energy (P . E) = Weight (w) x Height (h)
Newton (N)

meter (m)

Potential energy increases by increases weight and height

p:@\gtﬁjg\]gﬁé\aﬂg\aﬂﬁcp=@bﬁ&h
GR: Potential energy = zero when the body moves horizontally.
Because the height = zero and P.E is directly proportional to height.




2- Kinetic energy: Work done during the motion of an object.in awall 4 ad a 33U Jadd) & 4s al) dé
What is meant by: Kinetic energy of an object = 100 Joule?  This means that the work done
during the motion of an object = 100 J.

de puul) g ALY — A< jal) A8l £ 5 i 'gal) Jal gl
e [actors affecting the Kinetic energy: 1. Mass of the object 2. Speed of the object

1- Mass of the object: — Aisl) 34k 3 48 jad) 48U 21433
- If we have two cars, one has a mass larger than the other.
- Which one needs more work to stop if the two cars are moving at the same speed?
The second
- So, The kinetic energy of a moving object increases as its mass increases.

2- Speed of the object: 4s yull 844 33 48 jald) 48U a1 33
- If we have two cars of identical mass, one cars moving faster than the other.
- Which one needs more work to stop? The first
- So, The kinetic energy of a moving object increases as its speed increases.

Speed = velocity
Kinetic energy (K.E) = + (mass) x {speed)’

[K.Ej= + mv?

Ao pud) g pa Bl 3y a5 AS jad) ABUa (Y (4 e As ) B4 e il e £ AS jad) 4B a3
GR: Kinetic energy increases 4 times when velocity is doubled?
Because kinetic energy is directly proportional to square velocity.

1. (K.E) is maximum at (C]

@ 1 (PE)is maximum at [A, E).
IF" &
13 3. (KE)={PE)at(B, D)

et [T ——

Cefinition = It is the energy stored in | - It is the work done
the body due to a work during the motion of an
done on it object.

Laws used - Potential energy = = Kinetic energy =
wieight » height. < * mass * (velocity)?

Factors affecting it - Weight of the body. = Mass of the body.

= Height of the body. = Velocity of the body.




Lesson (2): Energy Transformations 48Uall <y ga

Jladka A.u.\lal’ J.ula 45)3.“3 eagl\ 43 £ sana 4.\5.\415;.4.“ 43 sl&y UJAIA

- .u
The conservation law of mechanical energy: The sum of potential ," \\\
and Kinetic energies of an object under the effect of gravity is K N
P.E.{max)=mgh, JPEmax)=mgh
constant. K.E.=0 " K.E.=0
e
=8
Ground A
P.E.=0
In a simple pendulum (Exchange between K.E and P.E) K.E.=maximum

40 g8 pa gy amiad) g 0 die AS ja ABlh piS) — AS jald) g auda gl ABUs (p Jal Cuaay (Aagall) deLudl) Jased) Jgaid) b
e Kinetic energy (speed) is maximum value when it passes its rest position (A) and decreases
gradually when it moves away from rest position.
The object keeps its mechanical energy (sum of the potential and kinetic energies) at any moment is
constant.
AY £ 55 e Jgali 085 atall (e Eiasiod Y g 5 Y ABUal) ; ABUal) gl oy gtk
Conservation law of energy: Energy is neither created nor destroyed but it is converted from one form to
another.
5 laad) ‘SJM—CM‘—M‘ :\,ul.h,\.“ UA:@L&“ Y gad
There are many examples show the transformations of energy such as: 1. The simple electric cell.
2. The electric lamp. 3. The car engine.
A S ) Ailaanst) dBUal) Jgaii — (pilidia cpaidna Ay il gy mdan Jslaa (e Adasead) 4 jladl) ¢ oS0

1. The simple electric cell:
&=~ - The simple cell composed of an acid solution with two different metals dipped in.
- In the simple cell: The chemical energy converts into electric energy.
- The needle (pointer) of the compass deflects in case of lemon: GR (or potato)
Due to the chemical energy produces electric current through the copper wire.

2. The_electric lamp: Electric energy converts into light energy and heat energy.

1 Deaf person . Blind person
€ & sl
~i8 - The electric lamp lights | g ~ | the bell rings.
L S ) Asailseal) ABlal) Jgay galisal) — 5 ) 48 jad ASilin ) J ga MJUAMLE@.HJJQJM‘}UA\J&DJM\JJM‘J&

(Ol ) &.,U\Ja_(x.su\)@% (C\laall) A guia M) Ay yg<ll J g
* On operating a car engine, several transformations of energy take place.
1. On burning of fuel inside the car:
Chemical energy is converted into heat energy, which produces mechanical energy that move the car.
2. The electric generator (Dynamo): mechanical energy is converted into electric energy.
3. The car lamp: electric energy is converted into light energy.
4. The radio cassette: electric energy is converted into sound energy.
5. The heater: electric energy is converted into heat energy.

Application Form To
Television Electric energy Light energy
Cellular phone Jxsal! Radiant(electromagnetic) energy | Sound energy
Sewing machine 4kl dis | Electric energy Kinetic energy
Solar cell dxwedd) 418 Solar (heat) energy Electric energy
Alarm clock A4siall Chemical energy Kinetic and sound energies
Nuclear reactor sssi Jsiall | Nuclear energy Electric energy
Photosynthesis process Solar energy Chemical energy




Jbal) el g daa ol oiil B jgal) il
Harms of technology applications and negative effect:

Application Negative effects

Nuclear weapons 4sssi 4alul Massive destruction Ji& e

Military explosions 4 Swe < ladi) Pollution of air. » Death. <igall — ¢ ) &gl

Car exhaust 3 kud) adls Chemical pollution of air which causes chest and
eye diseases.s)sgdl Soli (ma Cadl g sl ) 4l

Chemical pesticides 4dadl ciaal) Chemical pollution of: « air « water «soil So, it
causes cancer (Ua sl due &gl

The webs of wireless transmitters of Electromagnetic pollution causing heart diseases

cellular phones Jxgall cilsud Qi) Gl pa) el Sl gall (o puadalitg g g S gl

Lesson (3): Heat Enerqgy

e FEriction: is the conversion of kinetic (mechanical) energy into heat energy
(Cal il g Alaal) Ul (o 599 — Aiamal) <) U1 (pa A gana gy — Coptall €l 4 ja Al ) AS ) AU Jgad ¢ dllsiay)
Or: is a method to generate heat energy from Kinetic energy. as,all e 48l o il 48y )
e Heat production:

B1oad) Ay adi B ALSaY) 313 3 g Loy 31335 Adiamal) <l Sl 7 e
When kinetic energy of particles (as: spheres) increases, their speed increases so, spheres
movement and friction among them causes temperature rise.
e Friction converts kinetic energy (mechanical energy) into heat energy (as: in bicycle between
wheel frame and brakes).
Crpacad) 31 Aa )3 (s gbeati Laie 3 ) ad) JUEES) i giy g — 3 s JBY) A1 30 o) acad) (pa B ) pad) Jaiis
e Heat is transferred from an object of higher temperature to another of lower temperature.
e Heat transfer stops when the temperature of the mixture (spheres and water) becomes equal.
o 3 a B B e oY) aadl ¢ JE ABUAY) (e £ g s 4y ) jad) ABUAY)
e Heat energy: a form of energy which transfers from an object of higher temperature to that of
lower one.
2 0 AL Cha 1Al UL A aang Allual) 2 Agl) g) aead) cya B0 ad) QUL ola) aaad AN acad) Alla & 1 50l Ay
e Temperature: the condition which states the direction of heat energy weather from or to the
object when it comes in contact with another.
o lagasilly Gl g3l padl da o a A8 jad) Bl 3 (o) Aga sk ABe
e Temperature is directly proportional(relation) to the kinetic energy of the particles and it is
measured by thermometer.
Temp. increases by increases kinetic energy

e Types of Heat transfer:
1- Conduction: dskall 3 gall 83 ) al) JESY 48 4k 1 Jaua sl
e Transfer of heat in solids from the part of higher temperature to that of lower one.
e Cooking pans are made of aluminum.(G.R): Because it is a good conductor of heat.
e Handles of cooking pots are made of plastic. (G.R): Because it is a bad conductor of
heat.




2- Convection: ¥ ¢ am Adas 43U J8) Aidblad) ciliy jadl O <l Jud g Ji) guad) B 5 ) pad) JUEEY 48y ok ¢ Jaal)
LS JBY) Caleal) ) 5¢d) 2 AT SV B CRSal) 5) 5l acda gy AT (LAY o) g Jia) Jiad o oy AU iS) Ba sl g
e Transfer of heat in gases& liquids, hot molecules (less density) rises upwards, while
colder molecules (more density) fall down.
e The freezer (air condition)is found at the top of the fridge. (G.R):
Because when air is cooled, its density increases so, it falls down to cool the food in the
refrigerator, while hot air of low density rises up to be cooled again.
S SV 2 )l o) sgd) iy (S 0 ) o Gl gy - 5l puse
e The electric heater is placed down on the ground. (G.R):
Because when air is heated, its density decreases so it rises up to warm the room, while
cold air of high density falls down to be heated again.
3- Radiation: stadll & ga ¥ A guadd) ¢ 8l all JUELH Jia (21 98) gl gl zling ¥ sladl) 83 ) al) Jus)
e Transfer of heat without any need for a material medium .As: in the space (vacuum)
between Earth and sun.
e Heat transfer from heater by convection and radiation

51 il daa ¢ 03¢5 5 3¢l Technological applications that produce heat:

Energy Kind
Solar energy 4swadd) 4dual) permanent resource_ adld yuaa
Petrol — Coal — Natural gas b j& —aad— Jg& | non-renewable aild & jiaa
Electricity sbigsd Renewable._ 3iaia
48Ul alas Resources of heat:
Device Resource Kind Effect
Solar heater el Jlaw Sun Permanent Non-polluted
Electric heater Electricity Renewable Non-polluted
Electric stove Jais Electricity Renewable Non-polluted
Coal fire padll (3l s Coal Non-renewable Polluted
Petrol stove Petroleum Non-renewable Polluted
Gas stove Natural gas (Butane gas) | Non-renewable Polluted
&) sedl & shy

The Sun: the main source of energy: where itis: Jie ga ¥ g QB juas 4 Gaedll

1- Stored in plant as a chemical energy (photosynthesis process).

2- Stored in fuel as a chemical energy. 4sbesS 48 — 248 )|

3- Responsible for water evaporation forming clouds. caull s clall i

4- Responsible for wind movement producing electricity. sb <! zUl 5 ~L ) 48 s

Technological application 48l Jsad Energy transformation
Solar cell

Solar battery

Solar heater
Solar oven Solar energy changes into heat energy

Solar furnace weddl G Al

Solar energy changes into electric energy
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1-Living organisms diversity and the principles of their classification
al) Cillils)) iyt — anudi 3o g g CSUA
¢ sl species wﬁkw&&bwélﬁt&“\ cliill) aza g sa dal) Clislsl) caslal ale
AS) — dgad) el L8 GiDEA) aa g A
Diversity of animals in size, shape, feeding and environment
Alia) 2L — 4ydail) g Al g JSEN g anad) B jeday CEDIARY)

1- The size
Big animals : as elephant and rhinoceros ¢_d! 22
Small animals : as rabbit and rat 4!

2- The environment

Animals live in water: as fish and dolphin
Animals live in land: as dog and lion

Diversity of plants in length and size of leaves 43, 5l aaa 5 J shl
Huge tree : as camphor and palm J:illy 8 Jie dBaes il
% Short weeds : as clover and gargeer s allg asall Jia 8 juad Glds)
» Plant carry large-sized leaves : as banana =S @5 a2
Plant carry small-sized leaves : as molukhiyah &< 3,502

Diversity of micro-organisms -
Micro-organisms: organisms can't be seen by naked eye -
O.-."JL.‘ LSJS N 2.3..,@.} Pl | S
- Itlives in pond water and can be seen by microscope <4 & (sl
- Examples of micro-organisms: Amoeba, Euglena and paramecium
S CTPON I R I\ PR [ B UYWAY [ %
- Ll A send Gile gana (8 QWY Caral (e 2Y S DAY 5 K]
Taxonomy st 4al) Glilsl) adiale -
Taxonomy: |t is a branch of biology searching similar and difference among
* living organisms to place similar organisms in one group in order to ease
* their studying.

Species <\ gaxa (o Agaliial) cliilst) el — CMEAY) g ALl Ead gl gl (e g 2
S,QeCIes. Groups of more similar living organisms’ shape that can be
reproduce to give birth to new fertile individuals that are able to reproduce.

Sl g a8 3 8 oLy S JCAl) B dgalial) cliilsl) o de gaga ¢ £ ol
- Linnaeus: Speciesis the basic classification unit of living organisms
doall Glilsl) Couail Al 3as oS g gill das s ugid allal) -
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Ex

First: classifying the plants according to the shape. Js&ll duwily Sl Ciyias
4ilal) Qlladal) Jia pdag (31909 sda Ao (5 giad Y il
- Some plants can’t be distinguished into roots, leaves and stems
o Such as green, red and brown algae.
- ol - JAIN Bl 5 AN e g da g (31Usly st e (o iad il
- Most plants can be distinguished into roots, stems and leaves.
o Such as corn, wheat, palms and camphor plants.

e dr o e or e Ae Ir Ao dr e Ao Sr de e Ar e e de e e e e e e U e e Ae e e e e e e e e e A Ue e A e e Ar e e e e e e A e e e e e Do e e e e e e e e A e e e e e e e e e L 0r e A 0r e e dr e U 1o 0 J
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* Second: classifying plants according to the reproduction. A<\ siw) g il
4 il g ferns 40 il Jia adl jally AL il dllia
- Reproduction by spoors. as voughair — Adiantum.
o These plants are called terrestrial plants or ferns.

Ol 58 R Usdally AT clily iy -
(B Lal) Jagaal) Ay La JA3 5 9dl) (1 9ST g g sial) Jia )92l 3) ma -
(Ciitd) Alaad) g J gl — (3aa) g A818) pall) g 3 4 Jia (BN JaN3) oddl Blbia -
- Reproaduction by seedss:
o Gymnosperms:the seeds are formed inside cones but not inside
a pericarp such as Pine and Cycas.

o _Angiosperms: (inside flower)
* Monocotyledon: such as maize and wheat.
* Dicotyledon: such as beans and pea plants.

Jaall g ad g8l Jia A J<a ol — AR caliadl JGat) Jie daled 350 g Guld £ sl
Third: Classifying living organisms according to the nature of body support:
8a9al) - Ja gubadl) — Jaial Jia pd anen

A) Soft bodlies: such as jelly fish, octopus and worms.
cia) g 3l gy galall g clacad) Jia A0 jlaallg aBgill Jia A — daled il aca
B) Supported bodies: which are divided according to the location of the
support into:
a. Animals with external support: such as mussels and snails.
b. Animals with internal support (vertebrate): such as fish, reptiles,
birds and mammails.
Jay) st iy cliladall PRV
Fourth: classifying arthropods according to the number of legs:
- Arthropods: are invertebrate animals have jointed legs.
- ) adii g o gaint) Jia Aduada o ) dllad oy 88 Y 2 cililadall
A) Insects: have three pairs of jointed legs such as locusts, bees, flies
and cockroaches. _iajall QL — Jaill — 3 el Jia dbaaiall Ja ¥ a glg)) ¥ @l pdia
B) Arachnids: have four pairs of jointed legs such as spiders and
scorpion. «iall s CsaSiall Jia 2l 50 £ (S
C) Myriapods.: have more than four pairs of jointed legs such as Julius
and Scolopendra. o cillg £ ¢ o Jla gl £ Ga AS) Ja ¥ Baae

O] 23 9 £ ol dpadlly (Al o)) iyl Ciyias
Fifth: classifying mammals according to the type and number of teeth:
g otall g (Bleasl) Jia s Lgd (!
A) Edentates (teethless animals): such as sloth and armadillo.
il pdiad) dUasay! 2438 Jia g AN XiaS dpalal Gl Lgd

B) Mammals with teeth: can be divided into:

Animals with front teeth extending outwards such as hedgehog.
Why to capture insects.

Ear dr e dr ir dr e dr dr tr dr r tr Ar dr i Ar dr U Ar Ar e e Ae Ar i e de Ur e dr U e e U i Ar Ar v e Ar v e Ae U e Ar 0r e e dr v e 4r U e e I O e 0r O e dr O Ar 0r Ir A e Ur O e 0r O e 4r O e 4r Or O 2r 4
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adll g ) Fla s 590 Led ugmd — Ada Gl Led
C) Animals with pointed canines and molars sharp projections such as
lion and tiger.
ladad) g SN e adal g8l (e 2al g 7 55 0@ AN — Ol 5l Bala adal 58 Lgd
LY e adal Bl (e i g5 il )
D) Animals with sharp incisors: can be divided into:
a. Rodents: have one pair of incisors in each jaw such as rat and
squirrel.
b. Lagomorphs: have two pairs of incisors in the upper jaw and one
pair in the lower jaw such as the rabbit.

2-Adaptation and diversity of living organisms
— A 00 @81y I a8 aad) S Al ol i) g (381 g SV ARE g o) anead) B S 5 gl B Jaamd gh ¢ il
...... 49 auall Al pa (381 gl aakaion CiS g Jaad)
Adaptation. It is a modification of living organism’s behavior, body structure, or
iological function
To become more adapted to the environmental changes.
Reasons of adaptation: =%\ g il gl g gll — sahll g Jgaall - il Gilowd
1- To get food.

2- To escape from enemies.
Examples
Camel limbs Jaal Gl ki

Camel ends in a thick flat pad
to help the camel walk on the hot sand

& sl gokalind (g o gl LA @ (15 Jadd) Ja )
Aaad) Jla

Horse limbs ¢luasl) Gl k)

Horse ends in a strong solid hoof
to help the horse run on rocky soil
€ ol gbial 568 cla fla G g1l Glasd) o)
ilal) | giuall

Types of adaptation Sslw— Adhg— 8 5 il g o)
Structural (anatomical) Functional adaptation Behavioral adaptation
adaptation

It is adaptation in the

Jeall Gid — clasll jila

structure of a body organ.
Ja pmad) (4 £ 50 uS 2 S o8

It is adaptation of some
organs and tissues to do
a specific function.

Jerd gl ) guae b ST ga
9 @ 1 Jia Banaa dih
Okl (B and)

It is an adaptation in the life
activity of some animals.
QU\J@\MEWJ\&M@;@Q}A
— AN A gphal) BLAT  galal) B a Jia
Jall) B Lalal) bl

Ex.
1- Horse hoof
2- Camel pad

Ex.

1- Secreting sweat at
high temperature

2- Secreting poison in
snakes

Ex.

1- Birds migration

2- Activity of birds in day light
3- Activity of bats at night

e e e e e L e e e e L L e e e e e o e e e e e e o e e X D e e e e e e e e e e e e e e e e e e e e e e P P P e e L e L L
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* First: adaptation and motion: 4S5 s

ssaall g goall e claad) Gl — ) judall dadia) A QEEAY Gl ) — dald) b diile § A Cal) Gl k)
SN dlasa g i) (3l ALy o 3 j3Y) i) kol

The mammals Modification Reason

[ Whales, dolphins, | The forelimbs are paddles (fins) To enable swimming and
sea lion diving

[ Bat The forelimbs are wings To enable flying

1 Horse The limbs end with a strong hoof To running on rocky soil
' Monkey and The forelimbs are long To climb trees and catch
gorilla things

Second: Adaptation and nature of food:
A)_How birds adapt with food variety:
Ao 52 oA alakal) £ g aa 488 gia 4d) ) il JS — o138 dagda g i)
A AL lladd Baka alliia g 4 98 ) — Ay S8 (3 3ail (s 689 alan e Lgd (uadl)- juall) o gall) @ (o255 Al ) gadal)
U gy ppeall A ) 9 ALy gha Ja ) — gl JaBINY ad 9y oha Li\-w Lo (agd)-0yla 8 3l @Bl sl g el £ oda Al ) gobal)
slall
daluad! (s e cilaaasS Ja ) —ellan¥l dlawadd cuda u'a,gﬁujllm (PA] (j\gY\-h,\.“) lawdl g cullatal) I @R Al gadal)

Birds feed on meet Birds feed on worms & | Birds feed on mosses &
(predators birds) snails of shallow water fish
( water birds)
Ex. Hawk — vulture Heron - hoopoe Duck - geese
Beaks Strong and sharp Long and thin Wide and indented
To tear the prey To pick up worms and To filter food from water
snails
Legs Strong sharp claws Long and thin Palm
To catch the prey To walk easy in water To help in swimming

Aol el ddas B o)) adual Lgay 300 400 et — ol pdal) A1) clilal) 8 causal)
O gl el (G g i) el ol peiad) aldancs’ GllM - gaill o 33U (159 sl e i ¥ LSt g
B) Adaptation in the insectivorous plants:
G.R Insectivorous plants are self-feeding (autotrophic) green plants
Bec. Can make photosynthesis and make food.

G.Rinsectivorous plants pounce and digest insects
To absorb nitrogen to make proteins

Examples of insectivorous plants: Drosera, Dienoea and Halophila.
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